ABSTRACT
INTRODUCTION
It has long been acknowledged that readers can attune their reading strategies in response to task demands as determined by context (e.g. Frederiksen & Kroll, 1976; Baluch & Besner, 1991; Paap & Noel, 1991; Rastle & Coltheart, 1999 ). An example
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Strategic Control in Word Naming in Turkish of this flexibility in selecting the most effective strategy is observed when the effect of word frequency is eliminated when subjects name words and nonwords mixed together in a single block. Historically, this phenomenon reported in English and other orthographies had been explained within the dual-route model of reading (e.g., Baluch & Besner, 1991; Coltheart & Rastle, 1994; Monsell, Patterson, Graham, Hughes, & Milroy, 1992; Raman, Baluch & Sneddon, 1996; Rastle & Coltheart, 1999; Reynolds & Besner, 2005; Tabossi & Laghi, 1992; Zevin & Balota, 2000) . According to the dual-route model generation of phonology can take place via two qualitatively distinct routes: namely the lexical and the nonlexical route (e.g. Coltheart, 1978; Coltheart and colleagues, 1993; 1999) . What characterizes these two routes is that while the nonlexical phonology can be 'assembled' via rules, assumptions about generating phonology via the lexical route is twofold: One way to generate lexical phonology is assumed to be via the direct orthography-to-phonology, OP, route where words' phonology is directly 'addressed'. A second way of generating lexical phonology is assumed to be via the orthography-to-semantics route where a word's meaning is activated for the purpose of generating phonology. Some dualroute theorists have argued that the dual-route model is in effect a three-route model, whilst, it is generally assumed that the impact of the semantic route on single-word naming in skilled reading is minimal (e.g. Besner, 1999; Besner & Smith, 1992) . This is because the general consensus within the dual-route framework (in terms of RTs) is that attaining phonology from print via the semantic route is the slowest of the two routes. It is further assumed that the involvement of the semantic route in computing words' phonology is only facilitated when words' semantic characteristics such as imageability is involved. However, it must be highlighted that systematic investigation of imageability effects in single-word naming is not a widely explored issue in English with the exception of several papers (Strain, Patterson, & Seidenberg, 1995; Hino & Lupker, 1996) and to date just a handful of papers have been reported on other writing systems, e.g. Persian (Baluch & Besner, 2001 ) and Turkish (Raman & Baluch, 2001) . In summary, semantics is assumed to contribute to the computation of phonology from print in orthographies with inconsistent and/or irregular OP representations, such as English and opaque Persian, but not in orthographies with entirely consistent OP representations such as Turkish. It would be naïve to assume that there is no semantic involvement in reading entirely transparent orthographies as semantic information ought to be utilized in order to extract meaning during reading. When OP mappings are entirely transparent, however, the input from semantics in decoding OP mappings that are exception to the rule becomes redundant. Therefore, the claim here is that semantics develops and exerts itself differentially as a function of orthographic transparency across different languages. Indeed, evidence for this claim was presented in Turkish (Raman & Baluch, 2001 ) and Persian (Baluch & Besner, 2001 ).
Insofar as strategies are considered, although several positions (e.g. attentional control, de-emphasis of routes) have been proposed to explain the phenomenon of how presenting identical target stimuli in different contexts, i.e. mixed vs pure blocks, has differential influence on RTs and accuracy, the time criterion is the most plausible alternative account thus far (Lupker, Brown & Colombo, 1997; Kinoshita & Lupker 2002; 2007) . The proposition is that a time-criterion which is determined by the perceived difficulty of the stimuli to be named is active prior to computing a phonological output. The notion of difficulty is central to time-criterion because it leads to strategically adjusting the generation of an acceptable criterion appropriate for all stimuli to be named which in effect leads to the homogenisation of RTs. Previous work in Turkish explored the role of nonword fillers on word frequency in which single-word naming in Turkish was strongly influenced by the setting of a time-criterion in response to presence of nonwords that lent support to the time-criterion account (Raman, Baluch & Besner, 2004) . While the time-criterion account is mute with respect to the issue of the nature of OP representations, the number of routes and which route drives the computation of phonology, one of it's most prominent feature is that readers employ a checking strategy especially under 'slow' conditions such as the irregular English words when computing phonology. This strategy is to ensure that a corresponding phonological code exists in the phonological output lexicon prior to attempting articulation, hence maximising a successful outcome. It is not yet established whether a checking mechanism can be extended to totally transparent orthographies in which OP mappings are one-toone with very low error rates in pronunciation in which such a mechanism would redeem futile. Equally, it could be argued that the checking mechanism may evolve as an artefact of the writing system. Traditionally, research on examining strategies in word naming has primarily focused on the influence of context on word frequency and regularity effects, and lexicality, i.e. the use of nonwords (e.g., Baluch & Besner, 1991 , Kinoshita & Lupker, 2002 2007 , Lupker, et al, 1997 Raman et al, 1996 , Raman et al, 2004 , Reynolds & Besner, 2005 . It is of importance, therefore, to explore whether context will differentially influence and modify another lexical variable that has attracted much research, namely AoA. According to Johnston and Barry (2006) 'AoA effects .. have also been claimed to operate either instead of, or over and above, those of word frequency.'. Understanding the conditions that facilitate or hinder the AoA effects in word naming will be a key addition to the growing body of literature on strategies.
It is widely accepted that the age at which particular words enter into our vocabulary has a long-lasting effect such that early acquired words have been consistently demonstrated to possess an advantage over words that are acquired comparably later on in life (see Juhasz, 2005, and Barry, 2006 for comprehensive reviews). This advantage known as the AoA effect has an impact on lexical processing, picture naming and face recognition amongst other tasks. More importantly, AoA is now agreed to be a universal phenomenon in lexical processing irrespective of the linguistic properties of a given language. To date reports exist in alphabetic languages such as English (e.g., Gerhand & Barry, 1999; Morrison & Ellis, 1999; and Morrison & Ellis, 2000; Morrison, Hirsh, Chappell & Ellis, 2002) , Spanish (e.g., Cuetos, Ellis & Alvarez, 1999) , French (Bonin and colleagues, 2001; , Italian (Barca, Burani & Arduino, 2002; Bates, Burani, D'Amico & Barca, 2001) , Greek (e.g., Bogka, Masterson, Druks, Fragkioudaki, Chatziprokopiou & Economou, 2003) , Dutch (e.g., Ghyselinck, Custers & Brysbaert, 2004) , Turkish (Raman, 2006) , German (Brase & Raman, 2009 ) and non-alphabetic languages such as Japanese (Havelka & Tomita, 2006; and Yamazaki, Ellis, Morrison & Lambon Ralph, 1997) and Chinese colleagues, 2007a, 2007b) .
The arbitrary mapping hypothesis (Ellis & Lambon Ralph, 2000; Monaghan & Ellis, 2002a; 2002b) and the semantic hypothesis (Brysbaert, Lange & Van Wijnendaele, 2000; Brysbaert, van Wijnendaele & De Deyne, 2000) are two main theoretical views that explain the locus of AoA effects in lexical processing. Whilst OP mappings are central to understanding the AoA effects in the former account, semantics is at centre of the latter view. Therefore, OP mappings together with semantics play a central role in understanding the AoA effects particularly as a function of orthographic transparency. If one assumes that AoA (and imageability) arise at the level of arbitrary mappings and/or semantics then we would not expect reliable effects in writing systems in which OP mappings are totally predictable and one-to-one. This premise is partially supported in that no reliable imageability effects were found in Turkish (Raman & Baluch, 2001) or in transparent Persian (Baluch & Besner, 2001 ) whilst a robust AoA effect in word naming was reported in Turkish (Raman, 2006) . Collectively the findings suggest that in extremely transparent orthographies a) the contribution of semantics is minimal insofar as computation of phonology is concerned (but see point above in the role of semantics in extracting meaning), and b) a reliable AoA effect is perhaps indicative of a lexical locus for AoA, similar to word frequency. Consequently, since reports of AoA effects are so ubiquitous AoA must be a universal and an inherent property of the cognitive architecture (Raman, 2006) .
The aim of the series of experiments reported here is twofold: a) first, the aim is to explore the impact of context on AoA to test the claims of the time-criterion account -a limitation in the current literature -in an entirely transparent orthography and b) second, to examine the issue of strategic control in word naming in relation to AoA. If the time-criterion account holds true, then the AoA effect is predicted to vary and to be modified in response to the ease/difficulty of the filler stimuli. More specifically, a significant AoA effect is expected to be maintained when Early and 
GENERAL METHOD Participants
Participation in all experiments was on a voluntary basis from native Turkish speaking undergraduate students at the Eastern Mediterranean University, Cyprus. Each experiment employed a different set of participants who did not take part in any other experiment. Participants were given course accreditation in return of their participation.
Apparatus and Procedure
Participants were instructed to call out each word presented on the computer screen as fast and as accurately as possible. The stimuli were presented one at a time using Superlab experimental software. Each word appeared in the centre of an Acer notepad screen in Times New Roman, black 32-point lowercase font. All test items were mixed at random and presented in two blocks. A block of practice trials with 10 words were presented for naming prior to the main experiment. This allowed the participants to familiarise themselves with the experimental procedure and for the voice key to be adjusted accordingly. Order of presentation for each block of stimuli was counterbalanced for participants. Reaction times were recorded via a voice activated microphone. A 1000ms inter-stimulus interval was followed by the target word which remained on the screen until it was named. Errors were noted by the experimenter.
Materials
The target and filler stimuli used in the experiments came from previously established norms for AoA, imageability and frequency in Turkish (Raman, 2001; 2006) . Word frequency, imageability and AoA counts were obtained for 433 words based on subjective ratings from 50 highly literate, native speakers of Turkish. Frequency norms were obtained by asking participants to indicate the frequency with which they encountered a word on a 7-point rating scale ranging from 1 (most frequent) to 7 (least frequent). Subjective ratings thought to be closely linked with objective norms (Gernsbacher, 1984; Gordon, 1985) were used for frequency, AoA and imageability in the absence of objective word norms in Turkish. Word imageability was also rated on a 7-point scale ranging from 7 (very high imageability) to 1 (no imageability). Word imageability norms in Turkish was previously demonstrated to be reliably correlated with (r = 0.8) with those obtained by Paivio, Yuille and Madigan (1968) in English (see Raman & Baluch, 2001 for details). For example, a high imageable word such as ANNE (mother) has a rating of 6.3 in Turkish and a corresponding rating of 6.7 in Paivio et. al.'s scale. Similarly, a low imageable word such as FELEK (fate) has a rating of 1.98 in Turkish and 2.3 in English.
The instructions for AoA ratings were adapted from Gilhooly and Logie (1980) in that participants were required to estimate the age they encountered a word for the first time in their language environment -either in spoken or written form. The scale on which they had to indicate the acquisition age ranged from 1 to 7, where 1 = 0-2 years old, 2 = 3-4 years old, 3 = 4-5 years old, 4 = 5-6 years old, 5 = 7-9 years old, 6 = 10-11 years old and 7 = 12 years old or older. For the purpose of the study, a word was selected as being acquired early if it had a mean rating of 2.5 (up to 4yrs of age) or less, and late if it had a mean rating of 6 (over 10yrs of age) or above.
Two target word sets, Early AoA and Late AoA, each with 25 items were created. All words in each of the two sets were high frequency, high Imageable and were matched on initial phoneme, letter and syllable length. The critical variable was AoA with an early acquired word such as GÜNEŞ (sun) matched with a late acquired word GÜMÜŞ (silver). Early AoA and Late AoA Turkish words and their English equivalents are presented with their corresponding AoA, imageability and frequency ratings in the Appendix. The norms for English translations were obtained from the electronic MRC Psycholinguistic Database.
The filler items were matched to the target stimuli on as many variables particularly on number of letters and initial phoneme as best as possible. In addition, care was taken to match the filler items in Study 1 (High, Mid, and Low Frequency conditions) with Study 2 (High, Mid, and Low Imageable conditions) on AoA, Imageability, Frequency and Letter length in an attempt to control for as many extraneous variables as possible. Summary statistics for Target and Filler items are presented in Table  1 . Full details of the filler items including the nonwords used in Experiments 5 and 10 are presented in the Appendix.
Study 1
Study 1 comprised five single-word naming experiments all utilising the target items (25 Early and 25 Late acquired words) in the presence of filler items manipulated on frequency (high, mid, low) and lexicality (nonwords).
Experiment 1
In a single-word naming task, 33 participants were required to call out 25 early and 25 late acquired target items only. The mean RTs for early acquired words was 519ms compared to 550ms for late acquired words and a planned comparison showed that this difference (31ms) was statistically significant [t(32)=4.04 p<0.0001]. This finding is in line with earlier reports of a reliable AoA effect in Turkish.
Experiment 2
The results of Experiment 1 re-establish that early acquired words are named significantly faster than late acquired words in Turkish. The aim of Experiment 2 is to examine the impact of filler stimuli, namely High frequency words, on the AoA effect. A different group of 34 participants were asked to read aloud the target items together with 50 High frequency filler words. If reading is under the strategic control of readers as previously reported in Raman et al (2004) we predict that according to the time-criterion account, the AoA effect should prevail because 
Experiment 3
It is clear from the results in Experiment 2 that when a large proportion of stimuli in the naming list are 'easy/fast', the RTs for the target stimuli are speeded up. Employing 36 participants, Experiment 3 investigates the role of 50 mid-frequency filler items, presumably 'slower' items than high-frequency words, on AoA. Again, if participants modify their RTs in response to the naming list, which is comprised of fast Early items (25%), slow Late items (25%) and mid-speed Mid frequency fillers (50%) one would predict overall RTs to slow down and the AoA to be reduced as a result as homogenisation occurs.
A 15ms difference found between the mean RTs of early acquired words (516ms) and late acquired words (531ms) was significant in the planned comparison [t(35)=2.3 p<0.03]. It is important to note however that there is a considerable overall slowing down of the RTs compared to Experiment 2.
Experiment 4
As can be seen in Experiment 3, the RTs for each condition have slowed down whereby a significant AoA has been maintained. The aim of Experiment 4 is to investigate the impact of 50 low-frequency items on AoA. Participants were 36 undergraduates. It is predicted that AoA will be eliminated or largely reduced to reflect the influence of a large proportion (75%) of slow items made up of Late items (25%) and Low frequency filler items (50%) on the homogenisation of RTs in the list compared to 25% fast Early items if readers adjust their naming in response to the naming list.
The mean RTs for early acquired words is 524ms and for late acquired words 529ms. The difference of 5ms is non-significant [t(35)=1.8 p>0.05] in the planned comparison. This finding is in line with the predictions of the time-criterion account.
Experiment 5
The findings from Experiment 4 clearly demonstrate that RTs are slowed down in response to low-frequency filler words such that the AoA effect is eliminated. It is of interest to turn to Experiment 5 in which filler items are matched nonwords, or 'very slow' items. In line with the time criterion account, the outcome is expected to be similar to Experiment 4 will a null effect for AoA as 75% of items are slow compared with 25% that are fast. Thirty-six undergraduate students took part in this task.
The mean RTs for early acquired words was 534ms versus 539ms for late acquired words. The difference between the two conditions (5ms) was non-significant [t(35)=1.7 p>0.05]. Moreover, in line with previous reports in Turkish a reliable lexicality effect, i.e., the faster naming of words compared to matched nonwords, was observed.
A summary of the results of Study 1 across five experiments can be seen in to the flexibility with which readers generate phonology from print. The findings are in line with the predictions of the time-criterion account and demonstrate the homogenisation of RTs even in an entirely transparent orthography. Noteworthy is that the overall error rates were typically less than 1% therefore excluded in the Table and were not subjected to formal analyses.
Study 2
A subsequent set of five experiments were designed similar to those in Study 1 and the Method, Apparatus and Procedure were the same as before. The major difference was that the filler items were manipulated on word imageability instead of frequency. The rationale for manipulating word imageability as contextual background is motivated by the fact that it is a semantic variable and qualitatively different to word frequency. As discussed previously, the role of imageability in word naming appears to be unique to irregular or opaque orthographies such as English and Persian. Predictions in Study 2 are similar to those in Study 1 where the AoA effect is predicted to be influenced and finally eliminated with increasing difficulty of the filler items. Two of the experiments in Study 2, namely Experiments 6 and 10, were identical to Experiments 1 and 5 in Study 1, and were conducted to affirm the reliability of the earlier findings. The previous findings in Experiment 1 were indeed confirmed in Experiment 6, with a 35ms difference that was significant for target items only, i.e. Early and Late items, [t(29)=2.88 p<0.007]. In Experiment 10, a 5ms difference that was nonsignificant [t(29)=0.89 p>0.05] for target items in the presence of matched nonwords also confirmed the results of Experiment 5 and the predictions of the time-criterion hypothesis. Again a lexicality effect was observed. In Experiments 7-9, participants named the target items when filler items were critically manipulated on imageability (High, Mid, Low).
Experiment 7
Participants (N=30) were asked to name the target stimuli together with 50 high-imageable filler words. It is expected that while the AoA effect persists, homogenisation of RTs should favour the speeding up of both Early and Late items if the effect of high imageable filler items is similar to the one observed for High frequency fillers in Experiment 2. This is because 75% (Early + High imageable) of the items in the naming list are fast compared to 25% which are slow (Late).
A statistically significant 26ms difference between Early (482ms) and Late (508ms) items is found [t(29)=4.11 p<0.0001]. This finding replicates the results of Experiment 2 indicating that AoA effects are maintained when target items are mixed with fast filler items.
Experiment 8
In this experiment, 30 participants named the target words presented with 50 medium-imageable words. As in Experiment 3, 25% of stimuli were fast, 25% were slow while 50% were mid-speed. It is expected that the RTs will be overall slower with a reduction in the AoA effect. Early items were 21ms faster in comparison to late items (508ms and 529ms respectively) that was reliable [t(29)=1.94 p<0.06]. It is important to note that although RTs have slowed down for both Early and Late items as predicted, the AoA effect is larger than in Experiment 3 (15ms difference).
Experiment 9
In this experiment, participants (N=30) called out the target words mixed with 50 low-imageable filler items. Early items were 9ms faster in comparison to late items (517ms and 526ms respectively) that is not significant [t(29)=1.40 p>0.05] as predicted.
A summary of the results of Study 2 across five experiments can be seen in Table  3 . RTs from Experiments 7-9 were subjected to a 2 (AoA: Early, Late) x 3 (Filler type: High, Mid, Low Imageable) factorial ANOVA which showed a main effect for Filler type, F(2, 144)=4.06 p<0.01, and AoA, F(1,144)=4.67 p<0.03 and no significant interaction between the two variables. Error rates were less than 1% and were not subjected to formal analyses. 
GENERAL DISCUSSION
The current studies sought to experimentally investigate the extent to which AoA effects in word naming can be modified by context in a series of naming experiments by putting the claims of the time-criterion account to the test. The results clearly demonstrate that naming RTs of target words, i.e., Early and Late acquired words, are differentially modified in response to filler items in the naming list. In brief, when filler items are either high frequency or high imageable words, the AoA effect is maintained and when filler items are low frequency or low imageable or nonwords, the AoA effect is eradicated. In the first instance, the findings are in line with the suppositions of the time criterion account which has been tested mainly on word frequency and regularity effects in previous studies (Lupker et al, 1997; Raman et al, 2004; Kinoshita & Lupker, 2002; 2007) .
The findings from the current study are important on several accounts: First, they firmly establish the fact that the magnitude of the AoA effect is modified according to the filler words' frequency and imageability to the same extent in a transparent orthography. Second, the time criterion account of setting deadlines in response to all stimuli to be named in a naming list holds true for a novel psycholinguistic variable, AoA. In this context, the supposition of the time criterion that readers utilise a global checking mechanism prior to reading aloud in response to the task at hand is verified irrespective of the nature of the reading list (e.g. Chateau & Lupker, 2003; Kinoshita & Lupker, 2002; 2007; Raman et al, 2004) . The results of Study 1 and Study 2 are in line with those reported earlier for Turkish (Raman et al., 2004) in which it was demonstrated that contrary to previous findings in the literature, word frequency effect was maintained in the presence of 'easy' nonwords whilst a null effect was found in the presence of 'difficult' nonwords. This further suggests to us that despite the extreme OP transparency readers of transparent orthographies also develop strategies in visual word recognition tasks which is modified accordingly in response to task demands and that this is a universal process.
Because imageability is thought to be a central variable in the semantic system and because the semantic system is thought to contribute to word naming and lexical decision (e.g., Baluch & Besner, 2001; Strain et al., 1995; Zevin & Seidenberg, 2002) , its orthogonal impact on AoA reported here is remarkable. This is taken to support previous research in Dutch and English which AoA and imageability are manipulated orthogonally with a null effect for imageability and a reliable AoA effect under controlled conditions (e.g., Brysbaert et al., 2000a Brysbaert et al., , 2000b Morrison & Ellis, 2000) .
Locating the origin of AoA effects has proved to be one of the major theoretical challenges for AoA researchers in the past four decades. This is partly because of the methodological shortcomings of earlier investigations that primarily utilised regression analyses which led to the portrayal of AoA as an artifactual variable that was derived from a combination of sources. In this respect, the locus of the AoA effect was initially thought to be either in the phonological output lexicon or in the mappings between the semantics and the lexical output phonology (e.g., Barry, Hirsch, Johnston & Williams, 2001; Brown & Watson, 1987; Gerhand & Barry, 1999; Morrison & Ellis, 1999) . In view of contradictory evidence where reliable AoA effects were reported for tasks that do not require phonological processing (e.g. Brysbaert et al., 2000b; Yamazaki et al., 1997) there has been a shift towards a phonological input rather than a phonological output position in understanding the locus of AoA.
To summarise, the magnitude of the AoA effect in the ten experiments reported here appears to be dependent on the difficulty of the next item in the naming list. The easier the next item (as in Experiments 1, 2, 6 and 7) the larger the AoA effect. One could speculate further by assuming that the linguistic peculiarities of deep orthographies with less predictable OP mappings such as English may stipulate that readers attend to a particular strategy (i.e. lexical or nonlexical) that provides the most efficient and successful phonology early on in the process. Because an extremely transparent orthography such as Turkish is devoid of such linguistic dichotomies, it was previously suggested that the impact of the difficulty of the filler stimuli takes its toll later on in the process of deriving phonology, just prior to articulation (Raman et al., 2004) . Based on the evidence reported here, the contribution from the semantic and lexical routes appear to contribute equally to the attuning of the AoA effect when filler items are manipulated on imageability and frequency, respectively. This in line with our earlier speculation that perhaps the contribution from the two routes are more harmonious than in a less transparent orthography since there is never a conflicting OP outcome. It is of interest to pursue the contribution from each route in English and other opaque orthography under similar filler conditions. One could speculate the magnitude of the AoA effect to be larger for example in Experiment 4 under the low frequency filler condition as opposed to the low imageability filler condition in Experiment 9 because it is plausible to expect readers of opaque orthographies to utilise a semantic strategy to compute phonology under more 'difficult' reading conditions.
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